Abstract: Digital-physical hybrid real-time simulation (hybrid simulation) platform integrates the advantages of both digital simulation and physical simulation by combining the physical simulation laboratory and the real-time digital simulator. Based on a 400 V/50 kVA hybrid simulation platform with 500 kVA short-circuit capacity, the hybrid simulation methodology and a Hausdorff distance based accuracy evaluation method are proposed. The case validation of power system fault recurrence is performed through this platform, and the stability and accuracy are further validated by comparing the hybrid simulation waveform and field-recorded waveform and by evaluating the accuracy with the proposed error index. Two typical application scenarios in power systems are studied subsequently. The static var generator testing shows the hybrid simulation platform can provide system-level testing conditions for power electronics equipment conveniently. The low-voltage ride through standard testing of a photovoltaic inverter indicates that the hybrid simulation platform can be also used for voltage standard testing for various power system apparatus with low cost. With this hybrid simulation platform, the power system simulation and equipment testing can be implemented with many advantages, such as short period of modelling, flexible modification of parameter and network, low cost, and low risk. Based on this powerful tool platform, there will be more application scenarios in future power systems.
Introduction
Power system simulation is an important means to research the dynamic behavior, ensure the safety and stability, and optimize the operation of power grids. For the traditional power systems, there are lots of mature digital models and simulation experience; meanwhile, large-scale networks with high power level make it unrealistic to be simulated with actual equipment, so the real-time digital simulation maybe an ideal choice due to its advantages of fast modelling, good flexibility, and low cost. However, for the emerging new energy power generation or distributed microgrid, the digital models are not sufficient to reflect their real behaviours and characteristics and it is necessary to embed the actual devices into the digital simulation system to make simulation results more realistic. The digital-physical hybrid real-time simulation (abbreviated as hybrid simulation), also known as The RTDS is capable for the digital simulation of large-scale power grids with good flexibility. The time step of 50 μs can meet the need of real-time simulation of large-scale power grids, and the small time-step of 2~3 microseconds can be used for power electronics components. The GTAI (gigatransceiver analogue input) and GTAO (giga-transceiver analogue output) cards integrating 16-bit A/D and D/A integrating 16-bit A/D and D/A converters can be used to feed back the measured signals and send the voltage reference, respectively.
The power interface is used for power amplification, i.e., the output tracks the voltage reference from the RTDS. The power interface consists of three single-phase portions with three-phase fourwire connection at the output terminal to support the simulation of unbalanced power systems. All the employed insulated gate bipolar transistor (IGBT) modules have high switching frequency of 20 kHz. There are current and voltage measurements at the output terminal. The designed short-circuit capacity of this platform is 500 kVA, which can meet the requirements of most current application scenarios. If the higher capacity is required, the power interface needs to be expanded conveniently by adding the quantity in parallel. The detailed research and development of this platform can be found in [26] .
The physical simulation laboratory is used for physical simulation. Currently the laboratory with the 800 V rated voltage has equipped with scale-down synchronous generators, transmission lines, loads, wind power, PV power, and power electronics equipment, etc. Surely, other customer products can be easily connected to the laboratory for tests if necessary. The equipment in the laboratory can be operated and monitored remotely with automation systems.
The hybrid simulation of power systems generally includes various transient phenomena and short-circuit faults, which lead to severe stability issues, so an improved interface algorithm based on ideal transformer model (ITM) is used to enhance the stability performance [27] . Meanwhile, the output DC component of the power interface is eliminated by a proper strategy, thereby improving the simulation accuracy and security [28] . The RTDS is capable for the digital simulation of large-scale power grids with good flexibility. The time step of 50 µs can meet the need of real-time simulation of large-scale power grids, and the small time-step of 2~3 microseconds can be used for power electronics components. The GTAI (giga-transceiver analogue input) and GTAO (giga-transceiver analogue output) cards integrating 16-bit A/D and D/A integrating 16-bit A/D and D/A converters can be used to feed back the measured signals and send the voltage reference, respectively.
Methodology for Hybrid Simulation
The power interface is used for power amplification, i.e., the output tracks the voltage reference from the RTDS. The power interface consists of three single-phase portions with three-phase four-wire connection at the output terminal to support the simulation of unbalanced power systems. All the employed insulated gate bipolar transistor (IGBT) modules have high switching frequency of 20 kHz. There are current and voltage measurements at the output terminal. The designed short-circuit capacity of this platform is 500 kVA, which can meet the requirements of most current application scenarios. If the higher capacity is required, the power interface needs to be expanded conveniently by adding the quantity in parallel. The detailed research and development of this platform can be found in [26] .
The hybrid simulation of power systems generally includes various transient phenomena and short-circuit faults, which lead to severe stability issues, so an improved interface algorithm based on ideal transformer model (ITM) is used to enhance the stability performance [27] . Meanwhile, Energies 2018, 11, 2682 4 of 17 the output DC component of the power interface is eliminated by a proper strategy, thereby improving the simulation accuracy and security [28] .
There are two major concerns when implementing the PSIL simulation of power systems. The first concern is how to choose an appropriate decoupling point to divide the original system into two parts, named as digital subsystem and physical subsystem, respectively. There are two general principles that should be taken into consideration. The first one is that according to the equivalent impedances, which may change during short-circuit faults, of the two subsystems, the stability condition [20] of hybrid simulation must be ensured even during various transient phenomena and short-circuit faults. The second principle is that the section of interest or with insufficient digital models should be divided into the physical subsystem. Because the actual controller and measurement of the physical model can be employed, which makes the simulation results more real. On the contrary, if there is no physical model available, the section should be divided into digital subsystem.
The second concern is to define the scale factors. Usually the physical models are scale-down, and their rated voltage and power level are fixed once they are established. However, in different applications, the same physical models may be used to simulate the real network with different voltage or power level. Therefore, there are scale factors between the physical model and the real network. The scale factors of voltage, current, apparent power, and impedance are defined as follows.
where U, I, S are the root mean square (RMS) values of the voltage, current, and apparent power, respectively. |Z| is the magnitude of impedance. The subscript p and r mean the physical model and real network, respectively. For these four scale factors, as long as any two of them are determined first, the other two scale factors will be derived. In general, the M U is determined first according to the voltage level, then the M S or M |Z| according to the actual needs.
After the determination of appropriate decoupling point and scale factors, the digital subsystem will be modelled in the RTDS with true scale for virtual digital simulation, and the physical subsystem will be established by the scale-down physical devices in the laboratory for physical simulation. The terminal voltage reference from RTDS will be scaled by M U and then sent to the power interface and amplified to drive the physical subsystem. The current and voltage at the output terminal of power interface will be scaled by 1/M I and 1/M U , respectively, and then fed back to the RTDS for closed-loop simulation and other control.
Proposed Accuracy Evaluation Method for Hybrid Simulation
The hybrid simulation needs to be accurate to truly reflect the behavior of the systems. For the accuracy evaluation, as the causes of hybrid simulation errors include time delay and noise injection, etc., the common quantitative indexes based on curve errors may be not reasonable enough. This paper proposed a practical evaluation method based on the Hausdorff distance theory to obtain the maximum degree of error between the reference waveform and hybrid simulation waveform. The Hausdorff distance is a measure of dissimilarity between two finite point sets and is commonly used in medical image segmentation and registration [29, 30] . Herein, the Hausdorff distance is adopted for waveform comparison and its mathematical definition is as follows.
Given two finite point sets A = {a 1 , a 2 , · · · , a q } and B = {b 1 , b 2 , · · · , b q }, calculate the euclidean distance between a point a i in set A and every point in set B and find the point b j closest to point a i , i.e., min
where · is the euclidean distance between two points. (5) measures the minimum distance from point a i to set B. For all elements in set A, the maximum value that satisfies (5) is defined as the directed Hausdorff distance from set A to set B, i.e., h(A, B) = max
Similarly, the directed Hausdorff distance from set B to set A is
The Hausdorff distance between set A to set B is defined as the maximum of h(A,B) and h(B,A), i.e.,
Thus, the H(A,B), also called the bidirectional Hausdorff distance, measures the degree of mismatch between two point sets by measuring the distance between the point in set A that is farthest from any point in set B and its nearest neighbor in set B and vice versa.
Based on the Hausdorff distance of the reference waveform and hybrid simulation waveform, a quantitative error index E is given by
where |M| is the amplitude of waveform during steady state. The waveforms are generally recorded as actual values with the sampling time, so the waveform data need to be normalized to eliminate the adverse effects of different quantitative scales. Supposing the sampling value and time of the waveform are both normalized in the range of [0, 1], then
where H(A * ,B * ) is the Hausdorff distance using the normalized waveform data. By dividing the waveform data into different point sets according to the sampling time, the accuracy evaluation can be performed in segments, such as steady-state error and transient error. As the conditions of the each phase cannot be identical, such as power amplification, time delay, noise, and asymmetrical systems, etc., the accuracy evaluation also needs to be performed separately in phase.
Case Validation Based on Fault Recurrence of Power Systems
The single phase-to-ground fault is a common short circuit fault in power systems and the field-recorded waveforms can be taken as the reference waveform for the case validation of this hybrid simulation platform. Fault recurrence is one of the effective means to analyze power system faults, which is usually performed by pure digital simulation or physical simulation. This paper provided a new fault recurrence method through the hybrid simulation platform to obtain many advantages, such as short modelling period and flexible modification of network and parameter. Meanwhile, by comparing the hybrid simulation result and field-recorded result and evaluating the accuracy with the proposed error index, the stability and accuracy of this platform were further validated, which provided a reliable foundation for more applications. Figure 2 shows the hybrid simulation system that is used for the two cases. The original system is composed of three substations, two power plants, two equivalent systems, all with the rated voltage of 220 kV, as well as a 110 kV substation S1. Because the short circuit faults occurs near the substation S1, only the downstream network of S1 is given in detail, and the downstream networks of other substations and power plants are replaced by equivalent loads. At the same time, the rest of networks in this area are replaced by two equivalent systems, as the electrical distance from the fault points is far enough. The lumped parameters of transmission lines are also given in Figure 2 . The original system is decoupled at 10 kV BUS1 of substation S1. The digital subsystem contains most of the 220 kV networks, and the physical subsystem contains three electric cables, as well as loads. Case I is a phase-B-to-ground fault in the physical subsystem with duration of 564.4 ms. The electric cable L1 is 12.2 km in length, and the short circuit fault happens at about 35% point of the L1, near the 10 kV BUS1. Case II is an instantaneous phase-B-to-ground fault in the digital subsystem with duration of 64 ms due to the lightning strike. The fault happens at the 110 kV transmission line 1.2 km from the substation S2.
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The scale factor M U and M I are set at the signal processing section in RTDS to covert the scale of reference voltage and feedback current, respectively.
The fault recurrence application has been carried out with the hybrid simulation method and the results of the above two cases are presented subsequently.
Result of Case I
Case I is a phase-B-to-ground fault occurring on the cable L1 for 564.4 ms and the fault point is set at the point F p in the physical subsystem. Before conducting the fault recurrence application, it is necessary to set an accurate initial fault voltage angle (abbreviated as fault angle). The three-phase fault voltage waveforms at the 10 kVA BUS1 were recorded by the fault recorder in the field and the fault angle is about 219.6 • according to the fault waveforms. When conducting the hybrid simulation, the fault angle needs to be adjusted by a fault angle controller and the results are closer to the recorded waveforms when the fault angle is set as 223.2 • . Figure 4 shows the waveform comparisons between the recorded fault voltages and hybrid simulation voltages measured at BUS1. Table 2 shows the accuracy evaluation results. The three error indexes of each phase are calculated using three different data segments, i.e., the steady state, fault duration, and all waveform, respectively. The hybrid simulation waveforms are substantially coincident with the field-recorded waveforms and the error indexes are less than 10%, which indicates the platform is of high accuracy. The fault angle controller cannot control the fault angles with absolute accuracy, which causes small errors in the fault angle; however, it does not matter as the fault angle can be adjusted repeatedly till the simulated voltage is very close to the recorded voltage. 
Result of Case II
Case II is a phase-B-to-ground fault occurring in the digital subsystem for 64 ms and the fault is set at point Fd in the RTDS. According to the three-phase voltages recorded at the 110 kV side of the substation S2, the fault angle is 288°. Figure 5 shows the waveform comparisons of recorded voltages and the hybrid simulation voltages measured at 110 kV side of substation S2, and Table 3 gives the accuracy evaluation results. The three error indexes of each phase are calculated using three different data segments, i.e., the steady state, fault duration, and all waveform, respectively. The hybrid simulation waveforms are substantially coincident with the field-recorded waveforms and the error indexes are less than 10% (except the abnormal 23.12%), which indicates the platform is of high accuracy. Herein, by changing the value of the grounding resistance, the voltage of fault phase is close to the recorded one. The voltages of the non-fault phases are with slightly large errors, which means the physical model parameters of non-fault phases of transmission lines differ more from those of the actual transmission lines. The abnormal E_all of phase B is too large (23.12%) due to the large oscillation of the recorded waveform at the end of the fault. The results of fault recurrence of power system are close to the corresponding field-recorded waveforms, which indicates that this digital-physical hybrid simulation platform is of high accuracy and the hybrid simulation method is effective. The successful application of the fault recurrence provides the reliable foundation and important guarantee of stability and accuracy for more power system applications. 
Case II is a phase-B-to-ground fault occurring in the digital subsystem for 64 ms and the fault is set at point F d in the RTDS. According to the three-phase voltages recorded at the 110 kV side of the substation S2, the fault angle is 288 • . Figure 5 shows the waveform comparisons of recorded voltages and the hybrid simulation voltages measured at 110 kV side of substation S2, and Table 3 gives the accuracy evaluation results. The three error indexes of each phase are calculated using three different data segments, i.e., the steady state, fault duration, and all waveform, respectively. The hybrid simulation waveforms are substantially coincident with the field-recorded waveforms and the error indexes are less than 10% (except the abnormal 23.12%), which indicates the platform is of high accuracy. Herein, by changing the value of the grounding resistance, the voltage of fault phase is close to the recorded one. The voltages of the non-fault phases are with slightly large errors, which means the physical model parameters of non-fault phases of transmission lines differ more from those of the actual transmission lines. The abnormal E_all of phase B is too large (23.12%) due to the large oscillation of the recorded waveform at the end of the fault. The results of fault recurrence of power system are close to the corresponding field-recorded waveforms, which indicates that this digital-physical hybrid simulation platform is of high accuracy and the hybrid simulation method is effective. The successful application of the fault recurrence provides the reliable foundation and important guarantee of stability and accuracy for more power system applications. 
System-Level Testing of SVG
With the development of power systems, there are more and more power electronics devices being employed to improve the power quality and control flexibility. The SVG, also called static synchronous compensator (STATCOM), is a kind of reactive power compensation device with fast and continuous compensation characteristics. The SVG is used in the low-voltage distribution networks to improve the voltage quality. Any new devices need to be fully tested before connecting to the power grid. The digital-physical hybrid simulation platform can easily provide various testing environment with low cost, so the system-level testing of a SVG device has been carried out on this platform, which mainly focuses on the effects of SVG on the distribution network, such as unbalanced load compensation and short-circuit fault support. Figure 6 shows the SVG testing system. The digital subsystem is composed of a simplified 10 kV network to provide variable testing conditions, such as different voltage ranges and short-circuit faults. Of course, the more completed network can conveniently be built in the digital subsystem if necessary. The physical subsystem is built in the lab, and the parameters of SVG and other components are given by Table 4 . Every load can be switched individually. The reactor 31XL is used to simulate an actual transmission line with a reasonably assumed impedance of 2.12∠50.45 Ω. 
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load compensation and short-circuit fault support. Figure 6 shows the SVG testing system. The digital subsystem is composed of a simplified 10 kV network to provide variable testing conditions, such as different voltage ranges and short-circuit faults. Of course, the more completed network can conveniently be built in the digital subsystem if necessary. The physical subsystem is built in the lab, and the parameters of SVG and other components are given by Table 4 . Every load can be switched individually. The reactor 31XL is used to simulate an actual transmission line with a reasonably assumed impedance of 2.12∠50.45 Ω. 
The full tests of a SVG device have been done with the hybrid simulation system and this paper will present partial testing results, including SVG input voltage range testing, compensating unbalanced load testing and compensating short-circuit fault testing.
SVG Input Voltage Range Testing
This low-voltage SVG device is generally installed at the sensitive load for voltage compensation. According to its data sheet, the normal input phase voltage of SVG is 138~265 V and the SVG will alarm and stop if the input voltage is out of the range. Therefore, the input voltage range testing is very important for the normal and safe operation of SVG device. The SVG is connected to the 380 V bus and operates in a constant power factor mode. By changing the power voltage in the RTDS, the voltage of 380 V bus in the physical subsystem will change accordingly to complete the input volte range testing. Table 5 gives the results of low-voltage range testing. The high-voltage range testing is similar and is not presented in this paper. Due to the constant power factor mode, the SVG outputs more reactive power when the loads increase. With the decrease of bus voltage, the reactive loads gradually reduced and the SVG outputs less reactive power. When the input phase voltage is 134 V, the SVG device stops running and alarms automatically because of its low-voltage protect control. The SVG device passes the input voltage range testing. 
Compensating Unbalanced Load Testing
The SVG device has the function of compensating unbalanced currents caused by the unbalanced loads. When conducting this testing, the operation mode of the SVG device is set to be three-phase unbalanced compensation mode. The 91RLD, 92RL, and unbalanced loads are put into operation at first and the SVG is disabled, so the testing system is under an unbalanced state. Then the SVG is enabled to compensate unbalanced loads. Figure 7 shows the three-phase voltage and current waveforms measured at breaker B1, B2, and B3, respectively, and the three-phase voltages and currents (RMS values, similarly hereinafter) measured at breaker B3 are given by Table 6 . Therefore, the voltages and currents at B3 almost become balanced after the SVG is put into operation, which shows the SVG can compensate the three-phase unbalanced loads well. 
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Compensating Short-Circuit Fault Testing
The short-circuit faults occurred in the power systems will have influence on the loads. The SVG can provide reactive power to support the load voltage so as to reduce the impacts of short-circuit faults on the loads. Therefore, the tests of SVG compensation for short-circuit fault were carried out. The short-circuit fault point is set at point F in the digital subsystem, as shown in Figure 6 , and the tests under various types of short-circuit fault were completed. As the situations under different Figure 7 . Three-phase voltages and currents measured at breaker B1, B2, and B3 with unbalanced loads. Table 6 . Three-phase voltages and currents measured at breaker B3 with unbalanced loads. 
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Compensating Short-Circuit Fault Testing
The short-circuit faults occurred in the power systems will have influence on the loads. The SVG can provide reactive power to support the load voltage so as to reduce the impacts of short-circuit faults on the loads. Therefore, the tests of SVG compensation for short-circuit fault were carried out. The short-circuit fault point is set at point F in the digital subsystem, as shown in Figure 6 , and the tests under various types of short-circuit fault were completed. As the situations under different short-circuit faults are similar, only the testing results of single phase-to-ground fault are presented in this paper.
As there is no power source in the physical subsystem, the single phase-to-ground fault is set with a 10 Ω grounding resistor and lasts 0.5 s. The 91RL and 92RL loads are connected in parallel with the SVG device. For comparison, two tests were carried out. In the first test, the SVG device does not operate, and the SVG device is put into operation in the second test. Figure 8 shows the three-phase voltages and reactive power measured at breaker B1 (the output terminal of SVG device). It should be pointed out that the fault voltages are measured at the star side of the transformer but the fault happened at the delta side of the transformer. With the SVG compensation, the three-phase load voltages during the fault are 198.17 V, 168.96 V, and 206.08 V, respectively. However, without the SVG compensation, those voltages are 208.99 V, 152.70 V, and 206.78 V, respectively. The results show that the SVG can provide some support to the load voltage drop of the fault phase by providing reactive power compensation during the fault. Through the SVG testing scenario, it appears that the platform can provide a low-cost system-level testing method for various power electronics devices owing to the fact that large-scale power systems can be modelled in digital subsystem easily. 
Low-Voltage Ride Through Standard Testing of PV Inverter
With the increasing penetration of renewable energy resource in the power grid, the related grid codes require that the grid-connected solar PV system must have the low-voltage ride through capability so that the PV system remains connected to the grid during voltage sags for a specific period of time to provide grid support during grid faults [31, 32] . The grid-connected inverter of a PV system should be able to detect the fault incident and more importantly react quickly to ensure the LVRT capability. Therefore, we tested the LVRT capability of a kind of grid-connected PV inverter using the hybrid simulation platform. 
Testing System
Low-Voltage Ride through Standard Testing of PV Inverter
With the increasing penetration of renewable energy resource in the power grid, the related grid codes require that the grid-connected solar PV system must have the low-voltage ride through capability so that the PV system remains connected to the grid during voltage sags for a specific period of time to provide Energies 2018, 11, 2682 13 of 17 grid support during grid faults [31, 32] . The grid-connected inverter of a PV system should be able to detect the fault incident and more importantly react quickly to ensure the LVRT capability. Therefore, we tested the LVRT capability of a kind of grid-connected PV inverter using the hybrid simulation platform.
Testing System
The LVRT characteristics vary from country to country with small changes in voltage sag magnitude, recovery time, and final voltage magnitude [32] . According to the relevant codes, the testing standard of LVRT testing of PV inverter is shown in Figure 9 . The time 0 s is the moment when the fault occurs and the PV system must remain connected to the grid above the green line. Table 4 .
As this testing system does not exist magnitude conversion of voltage or current between the two subsystems, all the scale factors are 1. The different testing conditions, including sag magnitude, symmetry and duration time, can be realized easily and conveniently by setting the programmable voltage source and then detect whether the PV inverter remains connected. Table 4 .
As this testing system does not exist magnitude conversion of voltage or current between the two subsystems, all the scale factors are 1. The different testing conditions, including sag magnitude, symmetry and duration time, can be realized easily and conveniently by setting the programmable voltage source and then detect whether the PV inverter remains connected. 
Results of LVRT Standard Testing
According to the LVRT standard, the various tests under different voltage sag conditions have been carried out. The voltage sag range includes 80%, 50%, and 20% of the rated voltage. At every voltage magnitude, it also includes three-phase, two-phase, and single-phase voltage sag. The corresponding duration time of voltage sag is set as that of the requirement of LVRT standard. The testing results are given by Table 7 , which shows that the PV inverter passed the LVRT testing and could meet the LVRT standard.
The line voltage and line current waveforms of the PV inverter output terminal were measured during tests. Due to limited pages, only the testing waveforms under three-phase 80% sag, two-phase 50% sag, and single-phase 20% sag are presented in this paper. The other testing waveforms under different conditions are similar. Figure 11 shows the output three-phase line voltage and line current waveforms of PV inverter under the above three conditions. It should be pointed out that the voltage sags are set near the star side of the transformer but the waveforms are measured at the delta side of the transformer. During the voltage sags, the three-phase output currents increase and are controlled to be symmetrical, and the PV inverter remains connected to the grid. After the voltage sags, the PV inverter returns to normal operation. 
The line voltage and line current waveforms of the PV inverter output terminal were measured during tests. Due to limited pages, only the testing waveforms under three-phase 80% sag, two-phase 50% sag, and single-phase 20% sag are presented in this paper. The other testing waveforms under different conditions are similar. Figure 11 shows the output three-phase line voltage and line current waveforms of PV inverter under the above three conditions. It should be pointed out that the voltage sags are set near the star side of the transformer but the waveforms are measured at the delta side of the transformer. During the voltage sags, the three-phase output currents increase and are controlled to be symmetrical, and the PV inverter remains connected to the grid. After the voltage sags, the PV inverter returns to normal operation. Compared with the conventional LVRT testing means, the method through this hybrid simulation platform can provide various LVRT testing conditions flexibly and conveniently with low cost. What's more, the LVRT testing of a PV inverter can embed to a virtual power grid to research the influence of LVRT on the power grid. Through the LVRT standard testing scenario of PV inverter, it indicates that the hybrid simulation platform can be also used for voltage standard testing of various power system apparatus with low cost.
Conclusions
Based on the 400 V/50 kVA digital-physical hybrid real-time simulation platform with the short-circuit capacity of 500 kVA, the hybrid simulation methodology and a Hausdorff distance based accuracy evaluation method are proposed. The case validation of power system fault recurrence is performed through this platform and the stability and accuracy are further validated. The successful case validation provides the reliable foundation and important guarantee of stability and accuracy for more power system applications. The SVG testing scenario provides a low-cost system-level testing method for various power electronics devices owing to the fact that large-scale power systems can be modelled in digital subsystem easily. The LVRT standard testing scenario of PV inverter indicates that the hybrid simulation platform can be also used for voltage standard testing of various power system apparatus with low cost.
Other application scenarios can also be performed on this hybrid simulation platform. The microgrid can be connected in the physical subsystem and the related energy management strategy and new control method can be validated. Similar with the PV inverter testing, the wind power generation can be installed and be studied. For researchers specializing in the power electronics technology, the hybrid simulation platform will help them speed up the development process of emerging technology.
This hybrid simulation platform has advantages of short period of modelling, flexible modification of parameter and network, and low cost when implementing the power system simulation and equipment testing. Based on this powerful tool platform, there will be more possible application scenarios in further power systems, such as the simulation and analysis of power system and the research & development of new energy power generation, microgrid, and emerging power electronics technology. 
